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Over the last ten years large groups of immigrants from the former Dutch East In-
dies, Surinam, the Dutch Antil les, Aruba, Morocco and Turkey have settled in the
Netherlands. Various researchers have studied the health of immigrant groups in the
Netherlands and the care facil i t ies available to them. Although the majority of immi-
grants originate from areas where haemoglobinopathies are prevalent, very l itt le re-
search as been conducted into the incidence of these disorders in allochtonous
people l iving in the Netherlands. One exception is formed by the study by Aluochr.
He collected data on 180 patients with sickle cell disease and followed the clinical
course in the Netherlands. Obstetrical risk factors among pregnant allochtonous wo-
men in Amsterdam have been investigated by several researchers, including
Doornbos and Nordbeckr. Studies which have reference to the genetic and obstetri-
cal aspects of the various haemoglobinopathies (and thalassaemias) are l imited.
These aspects form the subject of this thesis. In this framework the incidence of the
various haemoglobinopathies, their course during pregnancy (particularly the pre-
valence of anaemia and its causes), maternal and fetal morbidity and the importance
of testing for these abnormalit ies have been investigated. The study was conducted
at three Amsterdam hospitals (AMC, SLVZH and OLVG) and at the University
Hospital Groningen (AZG). A total of 1662 pregnant allochtonous women were
subjected to special screening tests for haemoglobinopathies at these hospitals
(Chapter IV). On the basis of their ethnic and geographical backgrounds, the wo-
men could be classified under three main groups: Asians, Negros and Mediterra-
neans (Chapter IV).
In Chapters I and II an overview is given of the various haemoglobinopathies and
their clinical relevance, particularly in relation to pregnancy.
Chapter III contains the results of a pilot study conducted at the AZG prior to this
investigation. The results showed that about 10% of the allochtonous pregnant wo-
men in Groningen were carriers of one or more 'haemoglobinopathy' genes. Mo-
reover, it became apparent that in many cases the haemoglobinopathies had remai-
ned unnoticed and had not been discovered unti l either complications had arisen or
symptoms had manifested themselves in connection with complications.
In Chapter IV the aims of the study are described and the protocols used are elucida-
ted. A number of aspects of the analysis of anaemia are discussed and further defi-
ned. The results of the screening for haemoglobinopathies are presented in Chapter
V. In the total allochtonous population, 10.6% appeared to be carriers of one or
more 'haemoglobinopathy' genes (with the exception of carriers of the a thalassae-
mia 2 gene).  The h ighest  inc idence was found among Negros (20.3%),11.8% of
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whom were carriers of the sickle cell (B') gene. In the Asian and Mediterranean
groups, 6.5"/" and only 1.6% had haemoglobinopathies, respectively. In the light of
the prevalence rates of the various 'haemoglobinopathy' genes, it was calculated
that, at present, at least 80 couples per year are candidates for antenatal diagnostics
on account of the increased chance that they will have a child with a serious form of
homozygous or doubly heterozygous haemoglobinopathy (Table 5.8.). This means
that without goal-orientated tests (screening of pregnant women) and without ade-
quate genetic counseling, about 20 children per year will be born with a serious form
of haemoglobinopathy.
Owing to the fact that ct thalassaemias are difficult to detect in older patients
through the absence of abnormal haemoglobin fractions, but conversely can be re-
cognized in the perinatal period via the presence of Hb Bart's in the cord blood, 303
newborns were subjected to cord blood tests at the AZG to investigate whether Hb
Bart's or other abnormal haemoglobins were present (Chapter V). By using highly
concentrated haemolysates it was possible to increase the sensitivity of the test. Af-
ter correction for autochthonous (Dutch) genes, the prevalence of the a thalassae-
mia 2 gene could be calculated in the various groups of immigrants. Approximately
38% of the Negros appeared to be carriers of this - otherwise fairly innocuous - gene.
This means that (in the Groningen region) about one out of 15 Negros is a homozy-
gote for this gene and consequently runs the potential risk of developing microcytic
hypochromic anaemia. The danger exists that these persons will be wrongly diagno-
sed as having iron-resistant anaemia and be subjected to long-term treatment with
iron preparations. Through the presence of a percentage of Hb Bart's (+ 2% to
10%) in the cord blood, these homozygotes can be identif ied at an early stage. The
analysis of cord blood also proved to be of importance for the early detection of
children with a known or unknown risk of having serious homozygous or doubly he-
terozygous disease. Early diagnosis and informing the parents of the course of the
disease will probably contribute to a better prognosis for the child.
In Chapter VII to XIII the course of pregnancy with the various types of hae-
moglobinopathies is discussed. The findings and a brief summary of the advice on
management are presented in Tables 14.1. and 14.2.
A higher incidence of more profound forms of anaemia (Hb level < 100 g/1.) and
of folic acid deficiency was found during pregnancy in women with C-trait (Chapter
VII). In the majority of cases there was a combined folic acid deficiency and iron de-
ficiency. Two women who had received blood transfusions during a previous preg-
nancy on account of iron-resistant anaemia were also found to have homozygous c
thalassaemia 2. There were no signs of increased fetal morbidity.
Except for mild anaemia, E-trait (Chapter VIII) did not have any adverse affect on
the course of pregnancy. The anaemia is related to the B thalassaemic effect on the
BE mutation and is similar to a mild form of B thalassaemia trait.
Pregnancies in women with sickle cell trait (Chapter IX) were accompanied by in-
creased maternal morbidity: higher incidence of mild and profound anaemia, folic
acid deficiency, haemorrhagia postpartum, secondary haemorrhagia, premature
rupture of the membranes and meconium stained amniotic fluid. The most serious
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for the increased incidence of anaemia, folic acid deficiency and haemorrhagia post-
partum. There was a strikingly high, but not significant, incidence of fetal distress
during labour. This also expressed itself in a higher rate of perinatal morbidi ty. The
question is raised as to whether this is caused by sickling in the placenta during deli-
very.
In Chapter X the course of 11 pregnancies in 7 women with sickle cell disease are
described. The importance of screening is emphasized in view of the fact that in three
cases the diagnosis was not made unti l after the women had become pregnant (two
by means of screening - both had Hb SC - and one in connection with a vaso-occlusive
crisis - Hb SB* thalassaemia). Even in this small group of pregnancies, there was a
clear increase in the incidence of maternal and fetal morbidity. It also became appa-
rent that in a number of cases unfamiliarity with the diagnosis and treatment of sickle
cell patients contributed to a less favourable course of pregnancy.
In Chapter XI four pregnancies are described in women with a (in the Nether-
lands) rare form of heterozygous structural haemoglobinopathy.
On account of low MCV levels (< 78), ,52 women underwent DNA analysis for the
possible detection of a thalassaemia. The results of the a globin gene studies are dis-
cussed in Chapter XII. Analyses were made of the course of pregnancy in seven wo-
men with heterozygous ct thalassaemia I and in eight with homozygous a thalassae-
mia 2. ln the obstetrical l i terature hardly any data are available on the course of preg-
nancies in which the diagnosis and the type of a thalassaemia have been accurately
determined and recorded. Except for slight anaemia, caused by a combination of
ineffective rythropoiesis and haemodilution, no other adverse effects on pregnancy
were observed. The incidence of iron deficiency was similar to that in the reference
groups. The groups were too small to be able to establish whether there was an in-
creased folic acid requirement. The detection of these women with striking microcy-
tic and hypochromic haematology, whether or not in combination with anaemia, is
important because many of them develop anaemia during pregnancy and it is often
wrongly diagnosed as iron- resistant anaemia. Moreover, worsening of the anaemia
due to underlying folic acid deficiency is not recognized as a result of the characteris-
tic haematology pattern. The importance of tracing pregnant women with a thalas-
saemia 1, in relation to the risk of their having a child with Hb Bart's hydrops, is em-
phasized.
In Chapter XIII the course of 37 pregnancies in women with heterozygous B tholas-
saemia are described. These pregnancies are often complicated by profound anae-
mia. The effects of the following factors on the course of anaemia are discussed: type
B thalassaemia (Bt or B'), ethnic factors, the presence of a thalassaemia nd extra c
globin genes (triplicates and quadruplicates). Iron deficiencies were seldom seen du-
ring the pregnancies of Asian women with 13 thalassaemia trait, whereas they occur-
red frequently in Negros with B thalassaemia trait. This is caused by a milder form of
B thalassaemia (usually of the 0* type) in Negros compared with that in Asians
(usually of the B' type).
The incidence of folic acid deficiency was clearly higher than in the control groups
(2to 4 times as high). Therefore, prophylactic folic acid substitution is advisable,
particularly in view of the fact that in the pregnancies studied in retrospect, profound
folic acid deficiencies had remained undetected because of the microcytic character
of the anaemia. In some cases the anaemia can be so profound due to B thalassaemia
that blood transfusions are necessary. Although anaemia was sometimes very pro-
found (< 80 g/1.), it did not appear to have any adverse effects on the fetus.
In Chapter XIIIB the course of pregnancy is described in a women with doubly he-
terozygous $'lB thalasssemia. It was possible to accurately identify both types of B
thalassaemia mutation by means of DNA analysis. The importance of accurately
identifying interactions between various B thalassaemia genes for the antenatal diag-
nosis of B thalassaemia is emphasized.
There are several reasons why it is important to screen pregnant allochtonous wo-
men for all the above mentioned haemoglobinopathies:
- detecting asymptomatic pregnant women with sickle cell disease (particularly
those with Hb SC and S-B+ thalassaemia) can prevent serious maternal and fetal
morbidity and mortality.
- many haemoglobinopathies are characterized by microcytosis (cr and B thalassae-
mia, Hb AE, E-disease, etc.). Early diagnosis during pregnancy is seldom hindered
by complications arising through iron deficiency and prevents diagnostic pitfalls later
in pregnancy. Any cases which arise can be treated with timely folic acid substitution
in order to prevent deterioration of the anaemia. In general, knowledge of the diag-
nosis of haemoglobinopathy will contribute to reducing the incidence of maternal
and fetal morbidity.
- many of the types of haemoglobinopathies present in the Dutch allochtonous po-
pulation can lead to serious abnormalities in the case of homozygous and doubly he-
terozygous combinations (SS, S-13'thal., E-8" thal., B thal. major, Hb Bart's hydrops
and sometimes SC, CC, C-8" thal. and Hb H disease), therefore partner screening,
genetic counseling and - if required - antenatal diagnostics are advisable.
In this framework it is worth mentioning that at nearly all the hospitals which par-
ticipated, partner screening and genetic counseling (including antenatal diagnostics)
received little attention (Chapters VII-XIII). The general unfamiliarity with these
hereditary blood disorders among Dutch health workers is probably the reason for
th is .
1. A high prevalence of hae
lation in the Netherlands. S
women is indicated for obr
counseling with regard to tl
doubly heterozygous haem<
2. Mild and profound ana
structural haemoglobinopat
cies or the presence of a thi
be indicated, while iron sub
3. Sickle cell trait is relatec
indications that fetal morbit
bour.
4. Alpha thalassaemias are
profound anaemia during pl
ineffective erythropoiesis at
dicated. Worsening of the a
gros with homozygous c, tha
Asians with heterozygous c
seldom observed.
5. Beta thalassaemias form
during pregnancy is determi
l3*) and by the number of a<
6. Iron-resistant microcytic
men is often {he result of c
(increased Hb A2 level).
7. The genetic counseling o
attention.
REFERENCES:
1. Aluoch,  JR. Sickle cel l  d isease
2. Doornbos, JRP, Nordbeck, Hl
ethnic or is in in Amsterdam. Th
